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Hypothesis/Goal:
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Solution

- Modelling the memory bandwidth s

How ,

 MemTest86 — RAM Benchmark - Throughput

 Model MemTest in Palladio
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Solution

Response time

Measurement

Processing Rate: 1
MTTF: 0
MTTR: 0

Scheduling: Linux 2.6 O(1) Scheduler
Number of Replicas: 1

Scheduling: Linux 2.6 O(1) Scheduler

Number of Replicas: 1
Processing Rate: 1
MTTF: 0

MTTR: 0
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= Handler

" CPU

Scheduling: Linux 2.6 O(1) Scheduler
Number of Replicas: 1

Processing Rate: 1

MTTF: 0

MTTR: 0

- = Memory

" CPU

Scheduling: Linux 2.6 O(1) Scheduler
Number of Replicas: 1

Processing Rate: 1

MTTF: 0

MTTR: 0
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Scheduling: Linux 2.6 O(1) Scheduler
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Solution

Lack in cache behavior information
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Solution

* Measuring

How ?

* Repetition of [Frank16]'s experiment‘ ﬁ

o
o

* Perf — Linux tool ‘ L1 & LLC(L3) loads ‘ -

Small (L3) 33:.67 55:45

small & big machine

Small (L1) 75:25  70:30

* Plug in Palladio (repository model)
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Summary
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/" Lessons learned:
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» Proof of concept "-7
« Accuracy gain
« Remaining inaccuracy
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/Future work: \

* Hardware behavior
* Reduce the calibration effort
* Meta model changes
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Result
Measured cache ratios

-

Small (L3) 33:67 34:66
Small (L1) 75:25 75:25
Big (L3) 24:76 20:80
Big (L1) 70:30 70:30
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Result
Prediction error

Cores

2
-40 -20 0 20 40 60 80 100
2 4 8 16
B Cache L1-3 7,5 10,5 14,5 -8,5
B Theory 3,5 26,5 99 150
M replicas -7,5 -14 -14 -26,5
* 10% mean prediction error, before 15 % —->But ...
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Matrix Multiplication

ajr Qg2 o Qi bi1 b1z - blj

a21 . . aZk . b21 bZk
k,j&i= 3000 : P : : S :

apg ot Qg P

result[i][j] = result[i][j] + matrixA[i]l[k] * matrixB[k][]];
Assumptions: - 1 write —> 3 read operations

- 16 Byte memory traffic per iteration (3000*3000*3000)
- 432 GB overall
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Cache measuring
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Hardware ,Potsdam®: 2*6 (2.5 GHz) vs. 4*10 (2.4 GHz)
Cache: L1: 32 KB, L2: 256 KB, L3: 15 MB vs. 30 MB
RAM: 24 GB vs. 896 GB

== LLC Misses Exp1l

=== LLC Loads Exp1l
=>¢=| LC Misses Exp2

\.\ /. == LLC Loads Exp2

4 8 16 Cores

 Factors: Amount of modules, L3 Size, Clock frequency
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Speedup of the differentexperiments
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© IMatrixMultiplicator @ IExmperimentHandler

[Z] void multiplyMatrix(int matrixASizeM, int matrixA... <<Requires> > [Z] void simulateMatrix(int matrixASizeM, int matrixA...
<<Provides=>=>
<«<Provides==>

£] MatrixMultiplicator €] ExperimentHandler
¥ SEFF <multiplyMatrix> ¥T SEFF <simulateMatrix>
PassiveResourceCompartment PassiveRescurceCompartment
ComponentParameterCompartment ComponentParameterCompartment

<<Requires>>

. - <<Requires> >
<<Requires= = <<Requires> >

© IMemoryRequest O |Cache © |CacheRequestL2 © |Cachel1
[Elint memRequest(int inputArray) [Elint cacheRequest(int inputArray) [Z]int cacheRequestL2(int inputArray) [Zlint cacheRequestL1{int inputArray)

<<Provides> > <<Provides= = <<Provides= =
<<Provides= =
£] MemoryRequest €] Cache 2] Cachel2 £] Cachel1
¥ SEFF «memRequest> ¥7 SEFF <cacheRequest> ¥1 SEFF <cacheRequestL2> ¥1 SEFF <cacheRequestL1>
PassiveResourceCompartment PassiveResourceCompartment PassiveRescurceCompartment PassiveRescurceCompartment
ComponentParameterCompartment ComponentParameterCompartment CamponentParameterCompartment ComponentParameterCompartment
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